Pathophysiology and diagnosis
Retroviruses contain the enzyme reverse transcriptase that allows viral RNA to be transcribed into DNA, which is then incorporated into the host cell genome. The virus preferentially infects T-helper lymphocytes (CD4 þ T cells) and progressively destroys them, leading to increased susceptibility to opportunistic infections (Table 2 ) and malignancies. As HIV infection is associated with a broad spectrum of illness, several classification systems have been proposed. The Centers for Disease Control and Prevention classification is most commonly used in Europe. The USA definition also incorporates CD4
þ counts in addition to the clinical classification. Four main groups are identified:
(i) Group I. Acute seroconversion illness. This occurs soon after infection and has high viral load. Most patients remain asymptomatic. (ii) Group II. Asymptomatic infection. The majority of people with HIV remain asymptomatic. Some 10% progress to 
Key points
The increased prevalence of HIV infection has led to increasing exposure of healthcare workers to this patient population.
Advances in treatment have brought about delayed disease progression and improved survival.
General anaesthesia should not be withheld on the grounds of HIV infection alone.
There is increasing survival of HIV-infected patients treated in intensive care, and similar principles of ethics apply whether or not the patient is HIV-infected.
An understanding of HIV infection, testing, universal precautions and the natural history of the disease is important for all healthcare workers.
AIDS within 2-3 yr whilst the remainder develop AIDS within a median of 10 yr. (iii) Group III. Persistent generalized lymphadenopathy. (iv) Group IV. Symptomatic HIV infection.
Diagnosis is based on detection of anti-HIV IgG antibodies. An enzyme-linked immunosorbent assay (ELISA) is cheap and simple to perform. A western blot analysis may be used to confirm a positive result. In acute seroconversion, the antibody response may not mount for up to 12 weeks. HIV RNA measurement and detection of p24 antigen may be useful.
Treatment of HIV infection
The outlook for patients with HIV infection has improved dramatically during the last decade. New drugs have been developed; in particular, protease inhibitors (PIs) and non-nucleoside reverse transcriptase inhibitors (NNRTI). Combination antiretroviral therapy delays disease progression and improves survival. Antiretroviral drugs in current use fall into three categories: (i) nucleoside analogue reverse transcriptase inhibitors (NRTI), e.g. Zidovudine -inhibit the synthesis of DNA by reverse transcriptase by acting as false nucleotide. (ii) nonnucleoside reverse transcriptase inhibitors (NNRTI) e.g. Nevirapine -bind to reverse transcriptase in a way that inhibits enzyme activity, and (iii) protease inhibitors (PIs) e.g. Saquinavir -prevent the processing of viral proteins into functional forms. A typical therapeutic regimen will comprise three agents (i.e. two nucleoside analogues combined with a PI or NNRTI); this has been termed highly active antiretroviral therapy (HAART). The aim of therapy is to achieve an undetectable viral load and to improve both duration and quality of life. However, side-effects and complicated dosing regimens lead to poor drug compliance.
Anaesthesia
Approximately 20% of all patients with HIV infection undergo surgery at some time during the course of their illness. Most of the procedures are for HIV-related problems; however, sometimes they are unrelated (e.g. trauma). Common procedures in adults include lymph node biopsy, splenectomy and partial colectomy. In children, placement of central venous lines and gastrostomy tubes, and diagnostic procedures are common. 3 There is no justification to withhold surgical intervention on the grounds of HIV infection alone as it is not associated with an increased postoperative risk of death or complications up to 30 days after the procedure.
2 Concern has been expressed over the depression of cell-mediated immunity and alterations in immune function such as depression of natural killer cell, T-lymphocyte, monocyte and neutrophil activity after general anaesthesia. However, the changes seem to be transient and do not lead to increased likelihood of postoperative infection. It has been suggested that immune changes do not occur after regional techniques but there is insufficient evidence to recommend regional over general anaesthesia in HIV infection on immunological grounds alone.
Preoperative assessment
Preoperative assessment should take account of the potential effects of HIV infection on every organ system.
Respiratory system
The dominant respiratory complications in HIV /AIDS are as a result of opportunistic infections ( 
Gastrointestinal system
Diarrhoea, vomiting and loss of appetite may complicate HIV/AIDS and its treatment. Oral candidiasis causes painful eating and swallowing, and infections with CMV and cryptosporidium cause debilitating diarrhoea. Therefore, fluid and electrolyte imbalance is common and preoperative correction is important. Kaposi's sarcoma in the mouth and upper airway may pose a hazard to endotracheal intubation.
Nervous system
Approximately 90% of patients with HIV infection develop neurological complications. These include: It has been suggested that preoperative focal neurological deficits constitute a relative contraindication to regional anaesthesia. 4 
Other considerations
Anaemia, thrombocytopenia and leucopenia are common. Chemotherapeutic agents and radiotherapy may aggravate these abnormalities necessitating blood and blood product transfusions. CMV adrenalitis and/or exogenous corticosteroid administration in the treatment of peripheral neuropathy may cause adrenal suppression requiring perioperative steroid supplementation.
Other problems include anaesthesia in the IVDU group (multisystem disease, poor venous access) and problems related to drug interactions (e.g. PIs may decrease metabolism of benzodiazepines and opioids).
Reducing the risk of cross infection
In-hospital transmission of HIV in anaesthetic practice may occur from patient to anaesthetist, from patient to patient, or from anaesthetist to patient. HIV can be transmitted to the anaesthetist through a sharps injury or from splashing of a mucosal surface or broken skin by body fluid. Most injuries occur during unsafe disposal of sharps or when resheathing needles. The average risks of HIV transmission following needlestick injury and mucocutaneous transmission are 0.3% and 0.03%, respectively. Factors increasing the risk of transmission following needlestick injury are the volume of blood inoculated (e.g. hollow needle injuries) and deep punctures. The cumulative risk over an anaesthetic career may be as high as 4.5%. This calls for constant vigilance in the use of universal precautions. However, studies indicate that infection control practices performed by anaesthetists remain poor. Wearing gloves is associated with a 10-100 fold reduction in the inoculum from a needlestick injury. Despite this, they are often not used, especially in paediatric practice. 5 Contamination of anaesthetic equipment is a potential route for patient-to-patient transmission. Disposable equipment should be used where available; studies have demonstrated alarming levels of contamination of laryngoscopes deemed ready for patient use. If a heat-and moisture-exchange filter is used with each patient, it is unnecessary to change the breathing circuit.
Transfusion-related transmission of HIV infection has dramatically reduced in the developed countries in recent years. This is due to deferral of donors at risk for HIV, routine antibody testing, pasteurisation of albumin products and heat-treatment of clotting factor concentrates.
The risk of transmission from anaesthetist to patient appears to be low. It has been estimated at 2.4-24 per million procedures. 2 
Post-exposure prophylaxis
Post-exposure prophylaxis (PEP) is recommended for healthcare workers and should commence as soon as possible after the injury, ideally within 1-2 h. However, it can be considered up to 1-2 weeks after the injury. All hospitals should have a well-developed protocol to facilitate the process.
Obstetric anaesthesia
Approximately 2.1 million children under 15 are infected with HIV/AIDS worldwide as a result of mother-to-child transmission (MTCT). In the absence of any intervention, an estimated 15-30% of mothers with HIV infection will transmit the infection during pregnancy and delivery and 10-20% through breast milk. Vertical transmission is dramatically reduced by antiretroviral therapy. Current evidence supports the use of Nevirapine given to mother at delivery and the neonate within 72 h of delivery to prevent MTCT. Caesarean section appears independently to reduce the incidence of vertical transmission and, when combined with antiretroviral therapy (ART), the rate of transmission falls to 2%. Regional anaesthesia is not contraindicated. Epidural blood patch for post-dural puncture headache appears to be safe, but other analgesic techniques should be tried first.
Pain
Pain is particularly common in advanced disease and has numerous aetiologies including opportunistic infection (e.g. herpes simplex), HIV-related arthralgia, peripheral neuropathy and drug-related pain. The treatment of pain in HIV infection should be multidisciplinary and applied along the same principles used to manage cancer-related pain.
Intensive care
HIV-infected patients may require intensive care for a number of reasons. However, with the advent of effective ART, the spectrum and outcome of critical illness is changing. Increasing numbers of patients are presenting to the intensive care unit (ICU) with medical and surgical conditions unrelated to HIV infection. Overall mortality rates for HIV-infected patients requiring intensive care have improved during the course of the AIDS epidemic, from 70% in the early 1980s to 30-40% presently. 2 Acute respiratory failure is the most common reason for ICU admission in HIV-infected patients and Pneumocystis is identified as the responsible pathogen in 25-50% of these cases. 2 There have been significant changes in the mortality of PCP-associated acute respiratory failure, and both patients and clinicians have changed their expectations and their approach to its management. Initial data from the 1980s showed very poor results, with survival rates of 0-13% raising questions regarding the appropriateness of ICU admission. From 1987 into the 1990s, reports emerged describing improved survival rates of up to 30-45%. 6 Possible explanations include change in patient selection, increased use of PCP prophylaxis and antiretroviral medication, and increased use of adjunctive corticosteroid therapy in moderate to severe PCP. More recently, improved survival of 75% compared with 37% has been reported in patients receiving combination ART. Nevertheless, the mortality of severe PCP remains high. Severe PCP usually manifests on the chest x-ray as bilateral diffuse granular opacities resembling acute lung injury. Thinwalled air-containing cysts, or pneumatoceles, may be seen; these predispose to pneumothorax. Pneumatoceles and pneumothoraces are more common in patients receiving nebulised pentamidine as prophylaxis. Pneumothorax may also develop spontaneously; it carries an extremely poor prognosis in patients receiving mechanical ventilation for severe PCP. Bronchoalveolar lavage cytology is the gold standard in diagnosing PCP pneumonia. Open lung biopsy is seldom used and should be reserved for selected cases.
Trimethoprim-sulfamethoxazole and i.v. pentamidine remain the most effective therapy in acute disease. Other alternatives include Dapsone, clindamycin, primaquine and atovaquone. Patients with moderate to severe PCP should receive adjuvant corticosteroids commenced within 24-72 h of PCP therapy; this has been shown to reduce the rate of respiratory failure and death. Non-invasive ventilation techniques may be associated with a reduced requirement for intubation and therefore less risk of pneumothorax; however, they require an awake and cooperative patient. For patients requiring full ventilation, PCP should probably be managed according to the current criteria for acute lung injury.
Bacterial pneumonia is the second most common cause of respiratory failure requiring ICU admission in HIV-infected patients. Empirical therapy to cover Pseudomonas aeruginosa and Staphylococcus aureus should be considered.
Patients with neurological complications of HIV infection may require intensive care for the control of intractable seizures or for depressed level of consciousness. The underlying condition may be a mass lesion (e.g. toxoplasmosis, primary cerebral lymphoma) or meningitis (commonly Cryptococcus). Progressive multifocal leukoencephalopathy and herpes simplex virus encephalitis may also precipitate ICU admission. In a case series of patients with HIV infection admitted to ICU, neurological dysfunction accounted for 17% of admissions, with a mortality of 68%; toxoplasmosis was the most frequent diagnosis. 6 A Glasgow Coma Score of <7 and clinical signs of brainstem involvement were independent predictors of death. In patients with AIDS dementia, an advance directive to avoid prolongation of life in this setting may be useful. Bleeding is the most common gastrointestinal complication requiring ICU admission. This may result from HIV-related complications (e.g. infectious ulceration, Kaposi's sarcoma, lymphoma) or non-HIV-associated causes (e.g. gastric or duodenal ulcers, variceal bleeding, erosive gastritis). Bleeding may be complicated by HIV-associated thrombocytopenia. Bowel perforation secondary to CMV enteritis, Kaposi's sarcoma, lymphoma and mycobacterial infection, AIDS cholangiopathy and pancreatitis are other causes of ICU admission in this population.
Predictors of mortality and impact of therapy
Sepsis and respiratory failure (particularly if associated with PCP) are associated with poorer survival in HIV-infected patients requiring ICU admission. The need for mechanical ventilation and the disease severity as assessed by the Acute Physiology and Chronic Health Evaluation II (APACHE II) is associated with increased hospital mortality. Low serum albumin and a history of weight loss are further predictors of a higher mortality.
ART may improve outcome in critically ill HIV patients, although randomized studies are awaited. The decision to initiate ART in this setting requires careful consideration in view of the potential for adverse effects and drug interactions.
